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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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6) ^ Claim(s) 1-14 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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10) ^ The drawing(s) filed on 25 July 2006 is/are: a)^ accepted or b)D objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

2. MPEP 21 64.01 establishes the analysis required to determine whether the filed 
disclosure contains sufficient information regarding the subject matter of the claims as 
to one skilled in the art to make and use the claimed invention without undue 
experimentation. The factors to be considered to determine whether any necessary 
experimentation is undue, also known as The Wand factors, see In re Wands, 858 F. 2d 
737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988) include, but are not limited to: 

(A) The breadth of the claims; 

(B) The nature of the invention; 

(C) The state of the prior art; 

(D) The level of one of ordinary skill; 

(E) The level of predictability in the art; 

(F) The amount of direction provided by the inventor; 

(G) The existence of working examples; and 

(H) The quantity of experimentation needed to make or use the invention based on the 
content of the disclosure. 
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3. Claim 5 rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for decomposition of a carbon-containing metal salt under an inert 
gas atmosphere, does not reasonably provide enablement for the decomposition of an 
organometallic compound under an inert gas atmosphere. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make the invention commensurate in scope with these claims. After 
analyzing the application with the above factors, the examiner concluded that there is 
no enabling disclosure of the use of an organometallic compound as the nanoparticle 
precursor. The specification states that an organometallic compound can be used in 
place of a carbon-containing metal salt but the manner in which it should be used is not 
clear. Claim 5 is directed to the decomposition of a carbon-containing metal salt or 
organometallic compound in an inert gas atmosphere. The applicant discloses direction 
and working examples on producing a nanoparticle from a carbon-containing metal salt 
precursor. These embodiments include decomposition of the carbon-containing metal 
salt by heating in an inert gas atmosphere; however, no direction or working examples 
of an organometallic compound are disclosed. Applicant has not disclosed 
embodiments or direction utilizing an organometallic compound as the nanoparticle 
precursor and undue experimentation is needed to make or use the invention based on 
the content of the disclosure. 

Claim Rejections - 35 USC § 102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-14 are rejected under 35 U.S.C. 102(b) as being anticipated by HOU et 
al. ("Carbon Nanotubes and Spheres Produced by Modified Ferrocene Pyrolysis," 
Chemistry of Materials, American Chemical Society, p. 3990-3994, (2002)). 

3. Regarding applicants' claim 1 and 14, HOU etal. teaches a method of 
producing carbon encapsulated metal nanoparticles (HOU abstract) comprising: 
providing an organometallic compound, ferrocene, into a reactor, quartz tube, and 
decomposing the organometallic compound while maintaining carbon in the reactor, 
vaporized anthracene (HOU Experimental Section, "CNT Synthesis"), to form a carbon- 
encapsulated metal nanoparticle (HOU Abstract) 

4. Regarding applicants' claim 2, HOU etal. discloses a reactor vessel with a 
restricted opening (HOU figure 1). 

5. Regarding applicants' claim 3, HOU et al. discloses a quarts tube having one 
sealed end and one end with a restricted opening (HOU figure 1 and Experimental 
Section, "CNT Synthesis"). 

6. Regarding applicants' claim 4, according to applicants' disclosure, 
unidirectional gas flow is prohibited by directing gas flow towards the restricted opening 
of the reactor. HOU et al. discloses a method wherein unidirectional gas flow across 
the reaction site is prevented (HOU figure 1). 
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7. Regarding applicants' claims 5 and 6, HOU etal. discloses the reaction being 
accomplished under an argon atmosphere (HOU figure 1 and Experimental Section, 
"CNT Synthesis"). 

8. Regarding applicants' claims 7 and 8, the claims are rejected in view of HOU 
et al. because although they further limit the decomposition of the carbon-containing 
metal salt, they do not require the selection of the carbon-containing metal salt instead 
of the organometallic compound. Further, HOU et al. teaches decomposition of the 
organometallic compound by heating at temperatures of 700°C and 1000-1 100°C. 

9. Regarding applicants' claims 9, 10, and 11, HOU etal. discloses ferrocene, 
Fe(C 5 H 5 )2, as the organometallic compound. 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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12. Claims 1 2-1 3 are rejected under 35 USC 1 03(a) as being obvious over HOU et 
al. in view of XU et al. ("A novel technique by the citrate pyrolysis for preparation of iron 
oxide nanoparticles," Materials Science and Engineering, B77, p. 207-209 (2000)). 

1 3. Regarding applicants' claims 12 and 13, HOU et al. discloses a method of 
producing carbon encapsulated metal nanoparticles (HOU abstract) comprising: 
providing ferrocene, an organometallic compound, into a quartz tube, reactor, and 
decomposing the ferrocene while maintaining carbon in the reactor (HOU Experimental 
Section, "CNT Synthesis"). HOU et al. does not appear to explicitly disclose a 
carboxylic acid metal salt, such as a metal citrate or stearate, as the pyrolysis precursor 
for the carbon encapsulated metal nanoparticles; however, XU et al. discloses a 
technique of pyrolysis of iron citrate, in air, to prepare iron oxide (XU Experimental). XU 
et al. also discloses that citric acid easily complexes with a number of metal ions (XU 
Introduction). At the time of the invention, it would have been prima facie obvious to 
one of ordinary skill in the art to use the carboxylic acid metal salt pyrolysis precursor, 
taught by XU et al., as the organometallic compound pyrolysis precursor of HOU et al., 
in order to easily obtain the required metal-carbon complex. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. RANA et al. ("Preparation, Texture, and Magnetic Properties of 
Carbon Nanotubes/Nanoparticles Doped with Cobalt," J. Phys. Chem., ed., American 
Chemical Society, p. 4079-4084, (2002)); RANA etal. ("Carbon Nanoflask: A 
Mechanistic Elucidation of Its Formation," J. Phys. Chem., American Chemical Society, 
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p. 9769-9776, (2002)); SANO ("Separated synthesis of iron-included carbon 
nanocapsules and nanotubes by pyrolysis of ferrocene in pure hydrogen," CARBON, 
Elsevier Science B.V., p. 2159-2179, (2003)); and LEE etal. ("Excellent magnetic 
properties of fullerene encapsulated ferromagnetic nanoclusters," Journal of Magnetism 
and Magnetic Materials, Elsevier Science B.B., p. 404-41 1 (2002)) all disclose a similar 
method for manufacturing carbon encapsulated metal nanoparticles. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TABATHA PENNY whose telephone number is 
(571 )270-551 2. The examiner can normally be reached on Monday thru Friday 8:00am- 
4:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on (571)272-1330. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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